A favorable solubility partner for the recombinant expression of streptavidin.
Recombinant streptavidin is extremely difficult to express at high levels in the cytoplasm of Escherichia coli without the formation of inclusion bodies. Fusing a solubility enhancing partner to an aggregation prone protein is a widely used tool to circumvent inclusion body formation. Here, we use streptavidin as a target protein to test the properties of N-terminal fragments of translation initiation factor IF2 from E. coli as a solubility partner. Domain I (residue 1-158) of IF2 is superior to the well-established solubility partners maltose-binding protein (MBP) and NusA for soluble expression of active streptavidin. The number of active streptavidin molecules isolated by chromatography is increased threefold when domain I is used as solubility partner as compared to MBP or NusA. The relatively small size, high expressivity, and extreme solubility make domain I of IF2 an ideal partner for streptavidin and may also prevent other recombinant proteins such as ScFv antibodies from being expressed as insoluble aggregates in the cytoplasm of E. coli.